EXHIBIT 21 



Neuiosctenpi 2005;136(1):147-60. Epub 2005 Sep 21 . Related Articles, Links 



Modulation of the glutamatergic receptors (AMPA and NMDA) and of glutamate 
vesicular transporter 2 in the rat facial nucleus after axotomy. 

EkeoLL, \mm I , VidalPP . deWaeleC . 

LNRS (CNRS-Paris V), ESA 7060, Centre Universitaire des Saints-Peres, 45 rue des Saints- 
Peres, 75270 Paris Cedex 06, France. 

Facial nerve axotomy is a good model for studying neuronal plasticity and regeneration in the 
peripheral nervous system. We investigated in the rat the effect of axotomy on the different 
subunits of excitatory glutamatergic AMPA (GLuRl-4), NMDA (NR1, NR2A-D) receptors, post- 
synaptic density 95, vesicular glutamate transporter 2, beta catenin and cadherin. mRNA levels 
and/or protein production were analyzed 1, 3, 8, 30 and 60 days after facial nerve axotomy by in 
situ hybridization and immunohistofluorescence. mRNAs coding for the GLuR2-4, NR1, NR2A, 
B, D subunits of glutamatergic receptors and for post-synaptic density 95, were less abundant after 
axotomy. The decrease began as early as 1 or 3 days after axotomy; the,mPvNAs levels were 
lowest 8 days post-lesion, and returned to normal or near normal 60 daysTfter the lesion. The 
NR2C subunit mRNAs were not detected in either lesioned or intact facial nuclei. 
Immunohistochemistry using specific antibodies against GLuR2-3 subunits and against NR1 
confirmed this down-regulation. There was also a large decrease in vesicular glutamate transporter 
2 immunostaining in the axotomized facial nuclei at early stages following facial nerve section. In 
contrast, no decrease of NR2A subunit and of post-synaptic density 95 could be detected at any 
time following the lesion, beta Catenin and cadherin immunoreactivity pattern changed around the 
cell body of facial motoneuron by day 3 after axotomy, and then, tends to recover at day post- 
lesion 60 days. Therefore, our results suggest a high correlation between restoration of 
nerve/muscle synaptic contact, synaptic structure and function in facial nuclei. To investigate the 
mechanisms involved in the change of expression of these proteins following axotomy, the facial 
nerve was perfused with tetrodotoxin for 8 days. The blockade of action potential significantly 
decreased GLuR2-3, NRland NR2A mRNAs in the ipsilateral facial nuclei. Thus, axotOray- 
induced changes in mRNA abundance seemed to depend partly on disruption of activity. 
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High-level mRNA quantification of proliferation marker pKi-67 is correlated 
with favorable prognosis in colorectal carcinoma. 

Ihmsnn T, Liu J , Schwabe W. HauslerP . BchnkeD . Brnch HP. Broil R . Windhovel U . 
Duchrow M. 

St. Elisabeth Klinik, Klinik fur Anasthesiologie, Schmerztherapie und Intensivmedizin, Saarlouis, 
Germany. 

PURPOSE: The present study retrospectively examines the expression of pKi-67 mRNA and 
protein in colorectal carcinoma and their correlation to the outcome of patients. METHODS: 
Immunohistochemistry and quantitative RT-PCR were used to analyze the expression of pKi-67 
in 43 archival specimens of patients with curatively resected primary colorectal carcinoma, who 
were not treated with neo-adjuvant therapy. RESULTS: We determined a median pKi-67 (MIB-1 ) 
labeling index of 31.3% (range 10.3-66.4%), and a mean mRNA level of 0.1769 (DeltaC(T): 
range 0.01-0.69); indices and levels did not correlate. High pKi^67,mRNA DeltaC(T) values were 
associated with a significantly favorable prognosis, while pKi-67 labeling indices were not 
correlated to prognostic outcome. A multivariate analysis of clinical and biological factors 
indicated that tumor stage (UICC) and pKi-67 mRNA expression level were independent 
prognostic factors. CONCLUSION: Quantitatively determined pKi-67 mRNA can be a good and 
new prognostic indicator for primary resected colorectal carcinoma. 
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c-fos and estrogen receptor gene expression pattern in the rat uterine 
epithelium during the estrous cycle. 

Mendoza-Rodriguez CA Merchant-Larins H . Seeura-Valdez ML. Moreno- 
Mendoza N. Cruz ME. Arteaga-Lonez P . Camacho-Arrovo 1. nomine e n Cerbon 

M- , . .. .... 

Facultad de Quimica, Universidad Nacional Autonoma de Mexico, Ciudad Universitaria 
Coyoacan 04510, Mexico, D.F., Mexico. 

Different studies in ovariectomized estrogen treated animals support the idea that c-fos 
plays a role in the proliferation of uterine epithelial cells. However, Jhese studies invite us 
to reassess the role played by c-fos in epithelial cell types of the endometrium during the 
estrous cycle. The present study was undertaken to determine the c-fos and estrogen 
receptor (ER) gene expression pattern in the rat uterine epithelium during the estrous 
cycle in which natural and cyclic changes of steroid hormones occur, and correlate these 
changes with the proliferation status of this cellular types. Proliferation was assessed 
during the estrous cycle using bromodeoxyuridine incorporation to DNA. ERalpha and 
beta proteins were assessed by immunohistochemistry. The regulation of c-fos gene 
expression in the uterus of intact animals during the estrous cycle was evaluated using 
both in situ hybridization and immunohistochemistry. Estradiol (E(2)) and progesterone 
(P(4)) plasma levels were assessed by radioimmunoassay. The results indicated that 
luminal (LE) and glandular epithelia (GE) presented maximal proliferation during the 
metestrus (M) and the diestrus (D) days. However, during the proestrus (P) day only LE 
presented proliferation, and during the estrus (E) day only the stromal cells proliferated. 
A marked immunostaining for ERalpha was detected in both LE and GE cells during the 
early phases of the cycle but diminished on the P and the E day. In contrast, ERbeta was 
undetectable in both epithelia during all stages of the cycle. The highest c-fos mRNA 
level was detected in both epithelia on the M day, followed by a significant reduction 
during the other days of the cycle. The highest protein content was observed on the M 
and D days, and the minimal value was detected on the E day. The c-Fos protein level in 
LE was increased during M and D days, presenting a high correlation with the cellular 
proliferation pattern of this cell type. In conclusion, the overall results indicate that c-Fos 
protein presented a good correlation with uterine epithelial cell proliferation of LE. In the 
case of GE, the same tendency was observed, although no significant correlation was 
found. Both in LE and GE, c-fos mRNA did not strictly correlate with its protein levels, 
c-fos seems to have a postranscriptional regulation in uterine epithelial cells during the 
rat's estrous cycle. Copyright 2003 Wiley-Liss, Inc. 
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Thymidine kinase, thymidylate synthase, and dihydropyrimidine 
dehydrogenase profiles of cell lines of the National Cancer Institute's 
Anticancer Drug Screen. 

GremjL, Danenberg KD, Behan K. Parr A. Young L. Danenberg PV. Ngiiven D . 
Drake J. Monks A. Allegra C J . 

Developmental Therapeutics Department, Medicine Branch, Division of Clinical 
Sciences, National Cancer Institute at the National Naval Medical Center, Bethesda 
Maryland 20889, USA. 

PURPOSE: To determine the expression of three targets of 5-fluorouraciI (5-FU) and 5- 
fluoro-2'-deoxyuridine (FdUrd) in human tumor cell lines and to compare these with the 
50% growth inhibition concentrations (GI(50)) from the National Cancer Institute 
database. EXPERIMENTAL DESIGN: Thymidine kinase (TK) activity was assessed by 
conversion of [(3)H]thymidine to [(3)H]TMP. Thymidylate synthase (TS) protein 
expression was determined by Western analysis. TS and dihydropyrimidine 
dehydrogenase (DPD) mRNA expression were measured by quantitative reverse 
transcription-PCR. RESULTS: The median (range) for the targets were as follows: 5-FU 
GI(50), 20.8 microM (0.8-536); FdUrd GI(50), 0.75 microM (0.25-237); TK, 0.93 
nmol/min/mg (0.16-5.7); in arbitrary units: TS protein, 0.41 (0.05-2.95); TS mRNA, 1.05 
(0.12-6.41); and DPD mRNA, 1.09 (0.00-24.4). A moderately strong correlation was 
noted between 5-FU and FdUrd GI(50)s (r = 0.60), whereas a weak-moderate correlation 
iwas seen between TS mRNA and protein expression^ = 0.45); Neither TS expression 
nor TK activity correlated with 5-FU or FdUrd GI(50)s, whereas lines with lower DPD 
expression tended to be more sensitive to 5-FU. Cell lines with faster doubling times and 
wikfrype p53 were significantly more sensitive to 5-FU "and FDURD: CONCLUSIONS: 
The lack of correlation may in part be attributable to the influence of downstream factors 
such as p53, the observation that the more sensitive cell lines with faster doubling times 
also had higher TS levels, and the standard procedure of the screen that uses a relatively 
short (48-h) drug exposure. 
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Intravitreal invading cells contribute to vitreal cytokine milieu in 
proliferative vitreoretinopathy. 

El-Ghrablv IA. Dua HS . Orr GM. Fischer D. Tighe PJ . 

Lany A Donoso Laboratory for Eye Research, Department of Ophthalmology, University 
of Nottingham, UK. 

AIM: To examine the contribution of infiltrating cells in the local production of cytokines 
within the vitreous of patients with proliferative vitreoretinopathy (PVR). METHODS: 
The presence ofmRNA coding for IL-6, IL-8, IL-lbeta, IL-1 alpha, TNFalpha, 
IFNgamma, IL-12, and HPRT was investigated in 25 vitreous samples from patients with 
PVR, 1 1 vitreous samples from patients with retinal detachment (RD) not complicated by 
PVR, and 1 0 vitreous samples from patients with macular hole (MH). A quantitative 
reverse transcriptase polymerase chain reaction (RT-PCR) using an internal competitor 
was used to investigate these samples. From these samples, 15 PVR, 8 RD, and 8 MH 
were analysed for the protein levels of the same cytokines using eniyme linked 
immunosorbent assay (ELISA). Spearman correlation was usedto test any association 
between mRNA and cytokine protein levelsi'as an indicator of the contribution these cells 
make to the intravitreal cytokine milieu. RESULTS: A strong correlation was found 
between mRNA and their respective cytokine levels .(protein products) for IL-6, IL-8, IL- 
lbeta, EL-lalpha, TNFalpha, IFNgamma (Spearman r = 0.83, 0.73, 0.67, 0.91, 0.73, and 
0.73 respectively), but not for IL-12. The median levels of IL-6, IL-8, IL-lbeta, and 
IFNgamma mRNA and their respective cytokines were significantly higher (p <0.05) in 
patients with PVR than in those with macular hole; There was no statistically significant 
difference in the median levels of IL-lalpha mRNA between PVR and MH but the 
cytokine IL-1 alpha was detected at a significantly higher level in PVR compared with 
MH patients. Between PVR and RD patients, there was no statistically significant 
difference in mRNA levels for all the investigated cytokines (p >0.05) except for IL-6 " 
where there was a statistical significance (p= 0.038). In contrast, the median levels of ILr . 
6, IL-8, and IL-lbeta cytokines were significantly higher (p <0;05) in patients with PVR 
man in those with RD, whereas for IL-1 alpha and IFNgamma no significant statistical 
difference was detected between PVR and RD patients (p >0.05). When results of RD 
and MH patients were compared, a statistical difference was only detected in mRNA 
levels of INFgamma (p = 0.008). However, no difference was detected for INFgamma 
(protein product) or for any of the other cytokines between RD and MH patients. 
CONCLUSION: Levels of both protein and mRNA encoding IL-6, IL-8, IL-lbeta, and 
IFNgamma is significantly increased in vitreous samples from patients with PVR. The 
strong correlation between ELIS A detectable cytokines (protein products) and their 
respective mRNA levels suggest mat intravitreal, invasive cells are the major source of 
these cytokines, with the exception of IL-12. Cells invading the vitreous do not appear to 
locally produce IL-12 mRNA. This would appear to implicate cells peripheral to the 



vitreal mass as the major source of this cytokine. 
PMID: 1 1264138 [PubMed - indexed for MEDLINE] 
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Human hepatic microsomal epoxide hydrolase: comparative analysis of 
polymorphic expression. 

Hassett C. Lin J. Cartv CL. Laurenzana EM. Omiecinski CJ . 

Department of Environmental Health, University of Washington, Seattle 98105-6099, 
USA. :. . . . 

foterindividual variation in the expression of human microsomal epoxide hydrolase 
(mEH) may be an important risk factor for chemically induced toxicities, including 
cancer and teratogenesis. In this study, phenotypic variability and mEH genetic 
polymorphisms were examined in a bank of 40 transplant-quality human liver samples. 
?Immunochemically determined protein content, enzymatic activities, polymorphic amino 
acids, as well as mEH RNA levels were evaluated in parallel. Enzymatic activity was 
assessed using (+/-)-benzo[a]pyrene-4,5-epoxide at 2 substrate concentrations. The 
relative hydrolyzing activities obtained using saturating substrate levels were highly 
correlated (r = 0.85) with results derived from limiting substrate concentrations and 
exhibit approximately an 8-fold range in activity levels across the panel of 40 liver 
samples. mEH enzyme activity also demonstrated strong correlation (r > or = 0.74) with 
an 8.4-fold variation determined for mEH protein content within the same samples. 
^However, these protein/activity measurements were poorly correlated (r < or = 0.23) with 
mEH RNA levels, which exhibited a 49-fold variation. Two common polymorphic amino 
acid loci in the mEH protein did not exclusively account for variation in enzymatic 
activity, although this conclusion is confounded by heterozygousity in the samples. These 
data demonstrate the extent of hepatic mEH functional variability in well-preserved 
human tissues and suggest that polymorphism of mEH protein expression is regulated in 
part by posttranscriptional controls, which may include nonstructural regulatory regions 
of the mEH transcript. 
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Differential expression of heat shock protein 70 in well healing and chronic 
human wound tissue. 

Oberringer M. Baum HP, Jnng V. Welter C Frank J, Kuhhnann ML Mutschler W. 
Hanselmann RG . 

Department of Traumatology, University of Saarland, Germany. 

Heat shock protein 70 (hsp 70) is an important member of the heat shock protein family, 
which is induced by different foims of stress. We attempted to find out if hsp 70 is also 
involved in wound healing, which likewise resembles a stress situation for cells too. 
Therefore we collected tissue samples from well healing and chronic human wound 
tissue. We used Northern- and Western-blot analysis to study the expression of hsp 70. At 
the protein level we found a strong correlation between well healing wounds and high 
expression of hsp 70, whereas chronic wounds showed no or weak expression. 
Interestingly hsp 70 mRNA did not show this significant correlation, displaying a variant 
expression pattern in the same kind of wound tissue, possibly due to unknown 
posttranscriptional regulating step, which has to be investigated in further studies. To 
localize hsp 70 mRNA and protein was used insitu hybridization and 
immunohistochemistry. -Both displayed an overexpression in endothelial cells of capillary 
vessels. 



- 415: Biochem Phar macol. 1995 Mar 30:49(7^:873-81. Related Articles, Links 

lELSfcVI E R| 

Pre-translational regulation of cytochrome P450 genes is responsible for 
disease-specific changes of individual P450 enzymes among patients with 
cirrhosis. 

George J. Liddle C, Murray M. Bvth K . Farrell GC . 

Department of Gastroenterology and Hepatology, University of Sydney at Westmead 
Hospital, NSW, Australia. 

We have recently reported that disease-specific differential alterations in the hepatic 
expression of xenobiotic-metabolizing cytochrome P450 (CYP P450) enzymes occur in 
patients with advanced liver disease. In order to determine whether the observed changes 
in CYP proteins are modulated at pre- or post-translational levels, we have now examined 
the hepatic levels of mRNA for CYPs 1A2, 2C9, 2E1 and 3A4by solution hybridization 
in the same livers of 20 controls (surgical waste from histologically normal livers), 32 
cases of hepatocellular and 18 of cholestatic severe chronic liver disease. CYP1 A2 
mRNA and CYP1A immunoreactive protein were both reduced in livers with 
hepatocellular and cholestatic types of cirrhosis. In contrast, CYP3A4 mRNA and protein 
were reduced only in livers from patients with hepatocellular diseases. For 1 A2 and 3A4 
there were significant correlations between mRNA species and the respective protein 
contents (rSl A2 = 0.74, rS3A4 = 0.64, P < 0.0001). CYP2C9 mRNA was reduced in 
patients with both cholestatic and hepatocellular types of liver disease, but 2C protein 
was reduced only in patients with cholestatic dysfunction. The correlation between 
CYP2C9 mRNA and protein, was also significant (rs = 0.36, P < 0.005) but mRNA levels 
accounted for only 13% of the variability in protein rankings. This is probably a 
consequence of other CYP2C proteins apart from 2C9 being detected by the anti-2C 
antibody. CYP2E1 mRNA and protein were reduced in patients with cholestatic liver 
disease, but in hepatocellular disease the expression of only CYP2E1 mRNA was 
decreased. CYP2E1 mRNA was significantly correlated with CYP2E1 protein but 
accounted for only 18% of the variability in protein rankings (rs = 0.43, P < 0.0005). 
Taken collectively these data indicate that the disease-specific alterations of xenobiotic- 
metabolizing CYP enzymes among patients with cirrhosis is due, at least in part, to pre- 
translational mechanisms. The lack of a strong correlation between CYP2E1 mRNA and 
protein suggests that this gene, like its rat orthologue, may be subject to pre-translational 
as well as translational and/or post-translational regulation. 
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Cell localization and regulation of expression of cytochrome P450 1A1 and 
2B1 in rat lung after induction with 3-methylcholanthrene using mRNA 
hybridization and imnranohistochemistry. 

PaironJCTrabelsiN. BuardA. Flenrv-Feith J Bachelet CM. Poron F, Beaune P. 
Brochard P. Laurent P . 

INSERM Unite 1 39, Hopital Henri Mondor, Creteil, France. 

In order to characterize the response of various pulmonary cell types to polycyclic 
aromatic hydrocarbons, the expression of cytochrome P450 (CYP) 1 Al and 2B1 mRNA 
in the lung of rats, with or without induction by 3-raethylcholanthrene (3MC), was 
analyzed by in .situ hybridization using appropriate 35S-labeled riboprobes. The 
expression of me corresponding proteins was investigated immunohistochemically. 
Following induction with 3MC, the kinetics of mRNA expression differed considerably 
between Clara cells and type II pneumocytes and venous endothelial cells. In Clara cells, 
mRNA expression was detected as early as 1 h after induction, peaked between 2 and 4 h, 
and was completely undetectable at 14 h. In contrast, venous endothelial cells and type II 
pneumocytes exhibited permanent mRNA expression of CYP 1 Al in 3MC-pretreated 
rats. These kinetic results explain the striking absence of correlation between mRNA and 
protein expression observed in Clara cells 24 h after the end of the induction protocol, as 
these cells exhibited intense protein expression with no mRNA. In contrast, a good 
correlation was observed for mRNA and protein expression of CYP 2B1, with similar 
expressions for Clara cells and type II pneumocytes, but no expression in endothelial 
cells. This study clearly distinguished the regulation of CYP 1 Al expression in the rat 
lung from that described in the liver. The differences observed in the various lung cell 
types, whatever the post-transcriptional mechanisms involved, emphasize that studies 
must be performed at the cellular level in order to understand the specific response to" 
xenobiotics, not only of this organ as a whole but also of its various anatomic structures. 
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Cellular location and age-dependent changes of the regulatory subunits of 
cAMP-dependent protein kinase in rat testis. 

Landmark BF, Oyen (X Skalhegg BS. Faiigl^R inhnz^jr n^y^ 
Institute of Medical Biochemistry, University of Oslo, Norway. 

This study was undertaken to examine the expression and cellular location of the various 
cAMP-dependent protein kinase (PKA) subunits in different testicular cell types, using 
cDNA probes, isoenzyme-specific antibodies and activity measurements. Amounts of 
mRNA and protein were examined in cultured Sertoli cells, cultured peritubular cells 
germ cells (pachytene spermatocytes, round spermatids), Leydig cell tumours as well* as 
whole testes from rats of various ages. In Sertoli cells, there was a good correlation 
between the amount of mRNA and the respective immunoreactive proteins. In other types 
of cell, such as germ cells and Leydig tumour cells, this was not always the case. Large 
amounts of RII beta mRNA were found in Leydig tumour cells, whereas the amount of 
immunoreacUve protein was low. Furthermore, large amounts of small-sized, germ cell- 
specific mRNAs for RI alpha (1 .7 kb) and RII alpha (2.2 kb) were also found in the 
developing rat testis after 30 to 40 days of age, but the large amounts of mRNA were 
only partially reflected at the protein level. Pachytene spermatocytes and round 
spermatids were practically devoid of both RII alpha and RII beta protein. During 
spermatid differentiation, there was a decrease in RI alpha and an increase in RII alpha 
protein. Cell specific distribution of the various PKA subunits in testicular cell types is 
described. In some types of celt, discrepancies between mRNA and protein were 
demonstrated,, which clearly suggest cell specific differences in translational efficiencies 
for some of these mRNAs, particularly the small-sized mRNAs for RI alpha and RII 
alpha in meiotic and post-meiotic germ cells. 
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